Abstract Home visiting (HV) is a strategy for delivering services designed to promote positive parenting and prevent exposure to toxic stress during a critical period of child development. Home visiting programs are voluntary and family engagement and retention in service can influence outcomes. Most participants receive less home visits and for a shorter time than prescribed by evidence-based models. The purpose of this study was to evaluate community-based enrichment of HV (CBE-HV), an approach that was developed and implemented to increase engagement and retention in HV. CBE-HV strategies included (1) community engagement, (2) ancillary supports for families in HV, and (3) enhancements to a HV program. A retrospective, quasi-experimental study was conducted to estimate the effect of CBE-HV on the retention of families in a HV program. Comparisons of study participants were made post-implementation of CBE-HV (n=2191) and over time (n=3786)-pre-versus post-CBE-HV implementation in the study communities. The CBE-HV effect was statistically significant and protective (hazards ratio [HR] 0.77, 95 % confidence interval [CI]: 0.67, 0.88), indicating that attrition from HV was 23 % less in the CBE-HV group relative to the post-implementation comparison group. In the temporal comparison of study communities, CBE-HV was also associated with a significantly lower risk of HV attrition (HR: 0.71, 95 % CI: 0.56, 0.89). The study demonstrated that CBE-HV is a promising approach to achieve stronger retention and engagement in HV. Further research is needed to identify the components of CBE-HV approaches that are most effective.
Early childhood home visiting (HV) is a widely disseminated strategy to optimize child health and development. An estimated 400,000-500,000 families were served annually by HV programs leading up to 2010 (Astuto and Allen 2009; Gomby 2005) , and a subsequent federal investment of $1.5 billion expanded the reach (Adirim and Supplee 2013) . While models vary in focus and content, HV programs share primary goals to develop parenting skills and support child development (Sweet and Appelbaum 2004) . Mounting evidence links positive early experiences to healthy brain development, and also reveals the deleterious physiological effects of inadequate nurturing (Luby et al. 2013; Shonkoff et al. 2012) . The successful engagement of at-risk families in HV provides an opportunity to prevent or mitigate adverse childhood experiences and promote normative development.
Studies of HV efficacy have shown favorable effects for the prevention of adverse childhood outcomes such as delayed development and mortality DuMont et al. 2010; Olds et al. 2004 Olds et al. , 2014 . However, once taken to scale in a community, HV programs often have diminished effectiveness (Duggan et al. 2004) . Inadequate participation in HV is partly responsible for the attenuation of program effects in real-world settings. Most families enrolled in HV receive fewer home visits than prescribed, and nearly 50 % of clients exit before the child is 12 months of age O'Brien et al. 2012) . Although new evidence has revealed that the impact of participation may not follow a simple dose-response relationship (Holland, Xia, Kitzman, Dozier, and Olds 2014) , level of participation can influence program outcomes. For example, a greater frequency of HV has been associated with positive parenting behaviors (Nievar, Van Egeren, and Pollard 2010) and more optimal gestational age at birth (Goyal et al. 2013) . Enhancing participation in HV through improved engagement and retention may help generate more reliable, substantive program effects.
Determinants of program participation include characteristics of the family, service provider and community (Daro, McCurdy, Falconnier, and Stojanovic 2003; McGuigan, Katzev, and Pratt 2003; O'Brien et al. 2012) . Maternal characteristics associated with participation are race/ethnicity McCurdy, Gannon, and Daro 2003; O'Brien et al. 2012) , education (O'Brien et al. 2012) , depression (McFarlane, Crowne, Burrell, and Duggan 2014) , social support (Ammerman et al. 2006; Navaie-Waliser et al. 2000) , and other indicators of socio-demographic risk (Goyal et al. 2014) . Some studies have shown that African American mothers have the highest rate of attrition in HV (O'Brien et al. 2012) , whereas other studies have shown greater retention of African American mothers McCurdy et al. 2003) . Maternal depression, prevalent among mothers in HV, has been shown to increase the likelihood of enrollment (Damashek, Doughty, Ware, and Silovsky 2011) . However, mixed evidence has emerged regarding maternal depression and retention (Girvin, DePanfilis, and Daining 2007; Smith and Moore 2012) . Mothers with greater instrumental and emotional support needs have remained active in HV longer than mothers with less need (Navaie-Waliser et al. 2000) . Similarly, greater parenting risk including low social support has been associated with increased retention (Ammerman et al. 2006 ). Beyond the participant-level, community violence has been associated with lower retention (McGuigan et al. 2003) , as has increased provider age and length of employment (O'Brien et al. 2012) .
Although determinants of participation in HV have become clearer, there is little empirical evidence about how to improve engagement and retention. Challenges of participation in family-based prevention programs are often rooted in a lack of perceived need and benefits that emerge slowly (Ingoldsby 2010) . To overcome this, recent evidence suggests adapting service delivery to better align with individual clients' needs (Ingoldsby 2010; Ingoldsby et al. 2013; O'Brien et al. 2012; Tandon, Parillo, Mercer, Keefer, and Duggan 2008) . Cultivating perceived value and differentiating the delivery of HV service is complex and requires an approach that addresses multiple levels of ecological influence. The ecological model provides a framework to both characterize the impediments to participation and facilitate the development of strategies to improve participation (McCurdy and Daro 2001) . Therefore, successful strategies to improve participation should integrate knowledge at multiple levels including individual, provider, and community.
The need for strengthened participation in HV has been the impetus for designing approaches that improve provider-client relationships. Interventions have included flexibility in core services to better meet individual client needs and expectations (Ingoldsby et al. 2013; O'Brien et al. 2012 ) and providing access to ancillary services such as group support sessions (Constantino et al. 2001 ). There has been scant attention, however, devoted to family engagement approaches that consider the unique needs and challenges of a community. Through the same channel of influence that community violence deters retention in HV, community-level support and acceptance of HV could reduce individual ambivalence about service value and could strengthen retention. This type of community-based approach was used by the Harlem Children's Zone, Inc. Strategic community partnerships in Harlem communities and a broad reach triggered a positive shift in child academic achievement (Dobbie and Fryer 2011) . Community-based interventions have also improved neonatal outcomes through community mobilization, home visiting, and support groups (Lassi, Haider, and Bhutta 2010) .
The purpose of this study was to evaluate the effectiveness of community-based enrichment of HV (CBE-HV) to strengthen participation in HV and improve program impact. CBE-HV was embedded within one high-risk, predominantly African American community known to have poor child health outcomes and lower retention in a HV program. Community-level resources were leveraged in CBE-HV to address the unique needs of families while promoting community acceptance and support for a HV program. Efforts were made to reach all new mothers in the community eligible for HV services. In an ongoing evaluation of CBE-HV, we first studied HV participation. Retention was chosen as our primary measure of participation with the reasoning that this outcome reflected engagement at multiple points of the curriculum. We hypothesized that CBE-HV would significantly improve retention in a HV program through 3 years of age.
Methods Design
A retrospective, quasi-experimental study was conducted using two approaches to estimate the effect of CBE-HV on the retention of families in a HV program. Post-implementation Comparison Survival analysis was used to compare a CBE-HV group to a comparison group with respect to time (days) to discharge from HV. These families enrolled in HV during the years 2006-2012, which was after implementation of CBE-HV. The CBE-HV group contained mother-child pairs who participated in standard HV and who resided in the targeted high-risk community. Families in the CBE-HV group were exposed to the community-based strategies used to support and promote HV. Mother-child pairs in the post-implementation comparison group participated in standard HV delivered by the same program and within the same geographic HV service area. However, these families resided outside of the CBE-HV community and therefore, were not exposed to CBE-HV in their communities.
Temporal Comparison A difference-in-differences approach was used to characterize changes in retention over time in the study communities and namely, pre versus post CBE-HV implementation. This analytical approach is increasingly used in observational research to evaluate health policy implementation (Dimick and Ryan 2014) . Survival analysis was used to compare the time to discharge of mother-child pairs before (2000) (2001) (2002) (2003) (2004) (2005) versus after (2006) (2007) (2008) (2009) (2010) (2011) (2012) implementation within CBE-HV and comparison communities. Comparison communities were within the geographic HV service area, but outside of the CBE-HV community. All families who participated in HV prior to CBE-HV implementation received standard HV and were unexposed to CBE-HV in their communities. We hypothesized that significantly higher HV retention would be observed in the CBE-HV community after CBE-HV was implemented and that this effect would be significantly greater than temporal changes observed in comparison communities.
Study Participants and Setting
The post-implementation study population included 2191 mother-child pairs who enrolled in HV following CBE-HV implementation (2006) (2007) (2008) (2009) (2010) (2011) (2012) . The CBE-HV group contained 267 families, and the post-implementation comparison group contained 1924 families. In the temporal comparison, the study population included 3786 mother-child pairs who received HV pre (n=1592) and post (n=1924) CBE-HV implementation in the study communities. Because CBE-HV participants were almost exclusively African American (95 %) and race is a predictor of HV participation, the study populations were restricted to include only African American mothers. Mothers were eligible for HV if they were first-time parents and exhibited one of four risk factors believed to increase risk for child maltreatment: unmarried, low income, less than 18 years of age, and/or inadequate prenatal care.
Participants who relocated from the CBE-HV community to a comparison community (19.1 %) following CBE-HV implementation continued to receive HV and CBE-HV. An estimated 15.7 % of participants moved into the CBE-HV community after HV enrollment and were exposed to CBE-HV at the time of their relocation. To avoid contamination of CBE-HV within comparison communities, a primary service agency was used and a CBE-HV coordinator managed access to the CBE-HV supports and resources. The mobility of the study population represents the expected differential exposure to community-based strategies used in HV.
All study participants received HV under the Healthy Families America model and delivered by the Every Child Succeeds program. The program is a network of 10 service agencies located in Southwest Ohio and Northern Kentucky that deliver HV to at-risk, first-time mothers and their children. The service agencies use a standard curriculum and receive common training. The families in the study cohort were enrolled prenatally or up to 3 months postpartum. The HV program sought to retain families until the child's third birthday. Home visits occurred weekly for the first and last 4 weeks of prenatal service and every other week for the remaining time of pregnancy. Subsequently, the home visits occurred weekly and eventually tapered to monthly. The study was approved by the Cincinnati Children's Hospital Medical Center institutional review board.
The CBE-HV community had 12,000-13,000 residents and the second highest incidence of infant mortality in Cincinnati, Ohio (Hamilton County Public Health). The 2000 US Census of Population and Housing indicated that 76.2 % of children were living at or below 200 % of the federal poverty level. Despite having high sociodemographic risk, the CBE-HV community has resources supportive of engagement such as 52 churches, a community council, and a coalition on economic development.
Community-Based Enrichment of Home Visiting
The CBE-HVapproach was an explicit effort to leverage community resources as a pathway to improve individual engagement and retention in HV. The approach was based upon an ecological framework in which social cohesion and community-centered supports are posited to influence an individual's participation in HV (McCurdy and Daro 2001) . The strategies included (1) community engagement to support HV, (2) ancillary supports for families in HV, and (3) enhancements to the HV program.
The first strategy was to engage community stakeholders including leaders of neighborhood councils, faith-based organizations, and organizations devoted to economic development. The community stakeholders were organized into a steering committee that functioned to help shape the service climate for HV and shared ownership in transformation. Monthly meetings between the community steering committee and the HV program were forums to share program statistics, identify and secure resources (e.g., trusted and safe venues for service), and exchange ideas for program content. Similar to the paradigm of community-based participatory research (Wallerstein and Duran 2010) , input was sought from community stakeholders about health priorities and used to derive CBE-HV strategies. In one example, the community steering committee identified a need for education regarding screening and risk for sexually transmitted infections; this topic was integrated into subsequent HV support groups.
Community engagement was persistent during CBE-HV and foundational to the design of the other CBE-HV strategies. The HV program and community steering committee worked collaboratively to identify community-centered strategies that were sensitive to local family needs and could be delivered by the HV program. Leveraging new community partnerships, HV also shifted from mainly passive recruitment (e.g., standard birth hospital referrals) to include active recruitment. In particular, the community steering committee, local churches, and schools were used to distribute promotional materials for the HV program. This change supported an effort to reach all eligible families, to increase prenatal engagement to HV, and to build community trust and recognition of HV.
The second strategy was to use knowledge gained from the community steering committee to guide development of additional supports for families in HV. These ancillary family supports included monthly maternal support group sessions and weekly instrumental support provided at a trusted, community-centered location. Support groups were designed to complement the HV curriculum and serve as a mechanism to improve participation as demonstrated in past research (Constantino et al. 2001) . Support groups were 2-h sessions that cultivated social support networks and provided exposure to content adapted to community needs (e.g., job skill development and educational advancement). Regular instrumental support including clothing, diapers, and childcare items was identified by the community as a means to stem individual crises related to tangible need and to incentivize participation. A community church was used weekly to distribute the donated items.
The third strategy was to enhance the HV program by adding a community coordinator, a community liaison, and a modified discharge policy. These enhancements were to ensure the HV practices and policies were aligned with the unique needs of families. A CBE-HV coordinator was assigned to the target community and was responsible for deploying ancillary family supports and facilitating community engagement. The CBE-HV coordinator served as an added layer of support for home visitors by reaching out to mothers with excessive missed visits to attempt re-engagement. Unlike the approach used in comparison communities in which home visitors managed client discharges, the CBE-HV coordinator was required to approve discharges due to excessive missed visits. This permitted the use of a community liaison (a mother enrolled in HV), who was hired to assist in re-engagement efforts. The community liaison worked directly for the CBE-HV coordinator and contacted all families at enrollment into HV and monthly thereafter to encourage participation in HV and support groups. Most (70 %) home visits were delivered by a primary service agency to facilitate efficient coordination.
Comparison Condition There were five areas in which the comparison condition differed from CBE-HV. First, there was no concerted effort in HV to form strategic community partnerships. Community-specific engagement was minimal as service agencies were active in multiple communities. Second, exposure to HV support group sessions was not organized and promoted at the community level. Third, the provision of tangible items was provided through only standard HV support including cribs, developmental materials, and literature. Fourth, there was not a community-based coordinator to support and manage community engagement. Fifth, home visitors engaged clients without added supports of the CBE-HV coordinator and a community liaison. Typical procedures used to prevent disengagement from HV included a minimum of six attempts to contact families with excessive missed visits and the requirement of a 90-day window to attempt reengagement of families prior to discharge.
Measurement
Client retention was measured as the number of days between the first home visit and discharge or the last recorded home visit; families could remain active until the child was 3 years of age. Retention rates were also calculated at 12, 24, and 36 months postenrollment. The number of home visits received by families was also measured in each group.
Several potential covariates and confounding factors were evaluated for inclusion in a multivariable model to predict HV retention. The following factors were examined because of the empirical relevance to HV engagement and retention: maternal age, income level, marital status, adequacy of prenatal care, depression, interpersonal support, and family stress. Gestational age and weight at birth were also evaluated in model selection. All measures were (1) collected in the home by professional home visitors trained in clinical evaluation or (2) abstracted from birth records. All measures were collected at or near enrollment in HV. The inventories used to assess maternal and family risk are described below.
Edinburgh Postnatal Depression Scale The Edinburgh Postnatal Depression Scale (EPDS) was used to screen for maternal perinatal depression. The EPDS (Cox, Holden, and Sagovsky 1987 ) is a 10-item inventory that was administered prenatally and at 3-months postpartum. We selected the cutoff value of ≥11 to indicate suspected major or minor depression in mothers. This cutoff was used in HV practice and is within the range of cutoffs supported by both prenatal and postnatal validation studies (Bergink et al. 2011; Matthey, Henshaw, Elliott, and Barnett 2006) .
Interpersonal Support Evaluation List
The interpersonal support of mothers was measured with the 12-item Interpersonal Support Evaluation List (ISEL) (Cohen and Hoberman 1983) . Because there are no clinical cutoffs recommended for the ISEL, we used the total score as a continuous scale variable.
Kempe Family Stress Inventory The Kempe Family Stress Inventory (KFSI) is a 90 min semi-structured interview that was administered by a home visitor at enrollment to measure family stress. The KFSI is often used by HV programs to ascertain risk for child maltreatment and determine service eligibility (Korfmacher 2000) . The KFSI total score (derived from a 10-item scale) and each scale item were evaluated as reported in previous research (Ammerman et al. 2006 ).
In the comparison of the post-implementation study groups, all inventories were available for analyses. Only the KFSI data were available for the temporal comparison of the CBE-HV and comparison communities.
Statistical Analysis
The differences between study groups in mother-child measures were analyzed with a Student's t test, Wilcoxon-MannWhitney test, or chi-square test. In the survival analysis, a multivariable Cox proportional-hazard regression was used to model the risk for attrition. Study participants were censored at their last home visit or at 3 years postpartum. Those who moved outside the service area or who had a child fatality were excluded from the calculation of retention rates. Maternal and child factors were selected for inclusion in the Cox regression model if statistically significant (p<0.05) or identified as confounders. We report hazards ratios (HR) as risk estimates for HV attrition. The proportional hazards assumption was tested by examining statistical interactions of model predictors with a log function of survival time. Stratified analyses were conducted for predictors that violated model assumptions.
In the temporal comparison of CBE-HV and comparison communities, a multivariable Cox proportional-hazard regression was used to model the risk for attrition before and after CBE-HV implementation. A difference-in-differences estimator was included in the model to test for interaction between the pre-/post-implementation period and the study community (CBE-HV vs. comparison). Model selection and validation was performed as stated above.
We also compared service agency retention rates to examine the potential systematic bias associated with the use of a primary service agency to deliver HV in the CBE-HV group. SAS 9.3 (SAS Institute Inc., Cary, NC) was used to perform all statistical analyses.
Data Completeness There were missing EPDS and ISEL measures for 21.6 % and 14.0 % of mothers, respectively. The percent missing was similar in both study groups postimplementation; these measures were not collected prior to implementation. Measures were missing when clients discharged early, provided insufficient data for scoring, or did not receive the measure because of infrequent visits. Among participants who were missing inventories, the study groups did not differ significantly on the maternal and child factors shown in Table 1 . Further, the EPDS score was not shown to confound the relationship of CBE-HV with HV attrition. To preserve all study participants in the Cox regression model, we used an all-inclusive multiple imputation approach to populate missing inventory scores. The data were assumed to be missing at random and imputed using a maximum likelihood estimating technique; 50 imputed datasets were created. We included 30 auxiliary correlates (e.g., KFSI item: parents with isolation, low self-esteem, or depression) in the imputation procedure to improve missing data handling accuracy consistent with current missing data handling practice (Enders 2010) .
Results

Participant Characteristics
The CBE-HV group did not differ significantly from the postimplementation comparison group (2006-2012) on maternal and child factors (Table 1 ). Mothers exposed to CBE-HV were an average of 19.5 years, approximately five months younger than the average of 19.9 years in the comparison group. These study groups were similar on measures of parenting risk, maternal depression, and perceived interpersonal support. Prior to implementation, the CBE-HVand comparison communities also were similar on maternal and child factors (Table 1) .
CBE-HV Implementation
Group session attendance was 40 % during the years in which attendance was recorded, 2008-2012, and mothers attended an average of six (95 % confidence interval [CI]: 4.6-7.3) group sessions. There were four community liaisons active at independent times during CBE-HV. Nearly 70 % of participants enrolled prenatally, and an estimated 85 % of the population eligible for HV in the CBE-HV community was reached for a minimum of one home visit. During CBE-HV implementation, the 44 home visitors in the CBE-HV group had an average of 5.5 years of service, which was not significantly different than the average of 5.0 years among the 106 home visitors in the comparison group (p=0.45).
Post-implementation Comparison
The CBE-HV group had a median of 24 home visits and was enrolled for a median of 461 days (Table 1) . Relative to the comparison group, this was a difference of 166 additional enrolled days and 7 additional home visits for mothers in the CBE-HV group. The 6, 12, and 24 month post-enrollment retention rates were significantly higher in the CBE-HV group ranging from 69.2 % vs. 61.8 % (p=0.03) at 6 months to 32.3 % vs. 23.5 % (p<0.01) at 24 months post-enrollment (Table 1) . The final multivariable model included the main effect of CBE-HV exposure, EPDS score (≥11), and maternal age at enrollment ( Table 2) . Time of enrollment in HV (prenatal vs. postnatal) was identified as a significant predictor, but violated the proportional hazards assumption; therefore, parameter estimation was stratified by enrollment time. The CBE-HV group effect was statistically significant and protective (HR 0.77, 95 % CI: 0.67, 0.88), indicating that the incidence of attrition was 23 % less in the CBE-HV group. This was equivalent to 30 % higher retention in the CBE-HV group relative to the comparison group throughout service. Elevated e Late prenatal care was defined as the first prenatal care visit occurring after the second trimester f Statistically significant difference between the study groups g There were 33 records in the CBE-HV group and 211 records in the post-implementation comparison group excluded from the retention calculations because the women were active in the HV program at the time of analysis or the child expired during service depressive symptoms at enrollment were associated with a 22 % higher risk of attrition (HR 1.22, 95 % CI: 1.08, 1.37). Preterm birth approached statistical significance (p=0.051), but was excluded from the model in favor of parsimony.
Temporal Comparison A statistically significant (p=0.004) interaction (i.e., difference-in-differences estimator) was observed between the pre-/post-implementation period and the study community (CBE-HV vs. comparison). Accounting for underlying temporal changes in comparison communities, exposure to CBE-HV was associated with a significantly lower risk (29 %) of HV attrition in the CBE-HV community (HR: 0.71, 95 % CI: 0.56, 0.89). Relative to pre-implementation, the post-implementation period was associated with significantly lower probabilities of HV attrition in CBE-HV and comparison communities (Table 2) ; however, the effect was appreciably stronger in the CBE-HV community. Survival plots depict the retention probabilities as similar across communities prior to CBE-HV implementation with a subsequent increase greatest in the CBE-HV community (Fig. 1) .
Service Agency The primary service agency used to deliver HV to the CBE-HV group had a non-CBE-HV retention rate similar to that of other service agencies in the program.
Discussion
Home visiting is a strategy for delivering services designed to promote positive parenting and prevent childhood exposure to toxic stress during a critical period of development. The degree of success in HV is believed to be dependent on the level of family engagement (Nievar et al. 2010) . As the practice of HV evolves, practitioners have begun to consider novel strategies to strengthen the participation of families in service. Adapting a HV program to be more commensurate with clients' needs may improve retention in HV during early childhood. In CBE-HV, the adaptation was deployed at the community level, following that perceived need and acceptance of HV can spread from the community level to the individual. This rationale stems from the ecological model and is underpinned by the promise of translational research methods that rely heavily on community participation (Wallerstein and Duran 2010) . In this study, CBE-HV was associated with significantly higher HV retention among low income, African American mothers in a community with high socio-demographic and health disparities. The findings supported CBE-HV as influential to individual participation in HV and suggested this approach elicited community-level support and acceptance of HV. The positive effect in a high-risk community was encouraging, because previous research has shown this risk can inhibit maternal follow-through with service (AlonsoMarsden et al. 2013 ). This effect was above and beyond other positive influences on retention that accrued over time including program maturity, initiation of quality improvement, and collaborations with obstetricians.
There have been few interventions developed at the systems-level to improve engagement in prevention programs (Ingoldsby 2010) , and this study is the first known evaluation of a community-based approach to improve HV retention. In clinical trials of medical interventions, community-based approaches have been successful in recruiting and retaining minority participants (Fouad, Johnson, Nagy, Person, and Partridge 2014; Las Nueces, Hacker, DiGirolamo, and Hicks 2012) . Community health advisors, who were residents of a target community, were used to improve retention and adherence of minority women in a multi-center, randomized clinical trial (Fouad et al. 2014 ). The women with community health advisors had 80 % adherence to study visits, whereas the comparison group women had 65 % adherence. The positive impact of community health advisors on participation provides further support for the CBE-HV approach, in which community partners were integral to design and implementation.
In a provider-level intervention to increase retention in HV, attrition was 43 % lower at study sites during a retention intervention (Ingoldsby et al. 2013) . Nurse home visitors adapted service frequency and content to meet client need and capacity. In contrast, CBE-HV was focused on community adaptations to promote and complement standard HV. Although CBE-HV produced a more modest gain in retention, CBE-HV was implemented in only one high-risk community as opposed to full program sites that encompassed multiple communities of varying deprivation. Indeed, the possibility that there could be synergy between provider-and community-level interventions to achieve optimal retention warrants further investigation. The positive CBE-HV effect could be attributed to the unique alignment of community-based strategies designed to mitigate poor retention among high-risk minority families. Congruent with evidence of successful recruitment and retention of minority participants in health research (Yancey, Ortega, and Kumanyika 2006) , community-based organizations, mainly churches, were used in CBE-HV to support service (e.g., support groups) and promote trust. The high percentage (85 %) of HV eligible families reached in the CBE-HV community supports the use of community organization such as churches to engage these populations. Culturally accepted staff assisted in engagement as evidenced in past research (Yancey et al. 2006) , and family needs including social and instrumental support were addressed.
In addition to the CBE-HV effect, we observed that elevated depressive symptoms were associated with lower retention.
Although consistent with Smith and Moore (2012) , this result conflicts with research that has linked depressive symptoms to higher retention (Girvin et al. 2007 ). Girvin et al. examined a HV program with a short duration (3 months), which may account for the differential findings. Intervening with depression should be considered as a way to improve retention (Ammerman, Putnam, Teeters, and Van Ginkel 2014) . Sustained participation in a long-term prevention program could be too difficult for depressed mothers.
The study had several strengths. First, we used a large sample of families from an established HV program that uses a widely disseminated model. Second, routine program data collection allowed for the control of baseline maternal risks known to predict engagement. Third, the CBE-HV effect was demonstrated in a real-world setting within a HV practice. Fourth, the study was conducted with comparisons across communities and over time using difference-in-differences to isolate the CBE-HV effect in the context of other temporal trends.
There were also important limitations to this study. First, the study design was quasi-experimental. Although the study participants were restricted to high-risk African American mothers in the same urban core and who were motivated to enroll in HV, the potential exists that the study groups differed in motivation for long-term participation. Diminishing concerns of a biased effect was the equivalence of the study groups on key baseline maternal and child factors, statistical adjustment for known predictors of engagement, and positive effects demonstrated in both post-implementation and temporal comparisons of the target community. The findings are generalizable to only predominantly African American communities with high levels of health disparity, albeit a critical segment of the population to engage in prevention programs. The CBE-HV approach should be tested further in a cluster randomized controlled trial.
Second, a primary service agency was assigned to deliver most HV to the CBE-HV study group. This component was by design, but precluded adjustment for agency clustering that could have contributed to the outcome of retention. However, an analysis of non-CBE-HV client retention within the primary service agency revealed similar retention to other service agencies. On the provider-level, the tenure of home visitors did not differ significantly between the study communities. The HV program provided standardized training for all home visitors, hosted frequent meetings for service agency leadership, and required a common curriculum. Together, the findings and program features reduce the likelihood that service agency or provider was the significant driver of the observed retention effect.
Third, 14 and 22 % of study participants in both groups had missing baseline EPDS and ISEL measures, respectively. To retain the participants in the study analysis, we used current missing data techniques with auxiliary correlates to impute EPDS and ISEL scores. The inclusion of potential correlates of missingness has been shown to improve the plausibility of the missing at random assumption and reduce bias (Enders 2010) ; a chance remains, however, that the assumption used for imputation led to a biased estimate of EPDS effect.
Fourth, the attendance of support groups was recorded to be less than half of mothers in the CBE-HV group. However, mothers were still exposed to the other components of CBE-HV such as the presence of a community liaison. Nevertheless, better participation in support groups may have resulted in a larger effect size. Subsequent research should be conducted to disentangle the components of CBE-HV and elucidate the independent contribution of each strategy.
This study supports CBE-HV as a promising approach to achieve stronger retention in HV. Community-based partnerships can serve to identify the needs of families and cultivate a culture of trust and value for prevention programs. This research has implications for practice including integrating and advancing the evaluation of novel strategies to improve HV retention.
